ABSTRACT
Introduction
The incidence of cancer has increased significantly all over the world in the last ten years and has become a major concern of health care systems [1, 2] . In Hong Kong for instance, cancer has become the leading cause of death, accounting for 24.8% in 1980, rising to 31.3% in 1998 [1] . The crude mortality rate of lung cancer was 206.5 per 100,000 in men and 126.8 in women for 1999 [1] and there has been an increasing trend in the incidence [3] . In China, according to the second national retrospective mortality survey conducted during 1990-1992, cancer had become the second most common cause of death [4] [5] [6] [7] . In between, lung cancer is one of the leading causes of cancer deaths globally. It carries a greater mortality than colorectal, breast and prostate cancers collectively. Survival has not significantly improved in spite of newer therapies. For many centuries, Asian communities have used traditional medicines to treat cancer. Ginseng, for example which has recently been found to help preventing cancer has been widely used [8] . Chinese medicinal herbs are being investigated when used as adjuvant therapeutic agents for the patients who are undertaking or after conventional treatment [9] [10] [11] [12] . In view of the high-symptom burden and severe morbidity, evaluation of quality of life (QOL) becomes important in these patients. QOL is now considered to be an essential component of lung cancer management and should be assessed routinely. In spite of several advancements in the chemotherapeutic regimens and the addition of many newer drugs, the 5-year survival has improved only marginally from 5% in the 1950s to approximately 14% by 1996 [13] . In such a grim scenario, the evaluation and improvement of quality of life (QOL) as well as alleviation of symptom distress have assumed great importance in the overall management of these patients.
Clinical observations suggest that many traditional Chinese medical therapies may be effective for the supportive care of cancer patients [14, 15] . Moreover there is an increase in the popularity of complementary / alternative medicine (CAM) for cancer patients in Europe and America and a prevalence of around 80% of the general population has been reported [16, 17] . Among the CAM modalities, traditional Chinese medicine (TCM) is particularly favored because it is based on a well-established conceptual framework, albeit on a unique philosophical premise [18] . Unfortunately, the quality of the reported clinical trials using traditional Chinese medicine is usually poor, both in design, implementation and assessment of results [19] [20] [21] .
As health services are becoming increasingly driven by the evidence-based approach, there is an urgent need for the evaluation of the efficacy and safety of the Chinese Medicine interventions through well-designed clinical trials. One cannot assume that CM treatments are all harmless, effective, and cost-effective. Adverse effects such as liver or renal damages have been reported, and the need for CM research on efficacy and safety has become undoubtedly clear. Adverse effects of herbs and drug-herb interactions should be carefully studied. Explorations on the active components, as well as the quality control of herbs should be seriously studied. To determine whether CM is a valuable adjuvant treatment to conventional therapy, we designed and conducted a randomized controlled clinical trial using Chinese herbal medicine as an adjuvant agent to evaluate its supportive effects on the patients with lung Cancer.
Material and Method

Participants
Forty-one lung cancer patients who had completed the conventional therapies were recruited and assessed for eligibility.
The inclusion criteria included a wide age range between 18 and 80 years, historically or cytologically confirmed lung cancer, Eastern Cooperative Oncology Group performance (ECOG) score of less than 2; life expectancy at least 12 months, completion of all conventional treatment and signing of an informed consent form. The subjects would be excluded if oncological emergencies discovered; taking of immunomodulative agents or herbal medicine within the past 2 weeks, and herbal hypersensitivity.
Design of the Clinical Trial
Objectives
The primary objective was to determine if a Chinese Medicine (CM) formula could improve the quality of life of patients with lung cancer.
Design
The clinical trial was designed as a randomized, dosedependent study to assess the efficacy and safety of the CM formula in patients suffering from lung cancer. The effectiveness of the CM was judged by the results of clinical trial that is designed and conducted in accordance with the principles of evidence-based medicine and randomized controlled trial (RCT) (Figure 1) . Randomization Each patient eligible for the study was allocated to one of the two treatment groups according to a computer-generated randomization code list block of 10. After the investigators confirmed that all inclusion criteria were fully met and that there were no reasons for exclusion, an eligible patient was given a patient number in the order of entry into the baseline study.
Blinding The study was designed as a double-blind, randomized trial. Neither the investigators nor the participants knew which treatment was to be given [22] . The supplier of the CM ensured that the high dose and low dose matched well in their inner & outer packaging. The CM preparation was a liquid product containing herbal extracts.
Endpoints
The primary outcome measures were Quality of Life as measured by means of Version 4 of the Functional Assessment of Cancer Therapy-General (FACT-G). The FACT-G was administered on the first day of treatment (baseline), week 12, week 24 and at the completion of the follow-up after treatment (week 36). The FACT-G, which is general questions relevant to all cancer patients, is a 27-item questionnaire consisting of four domains: physical, emotional, social and functional well-being. Each domain consists of six to seven questions scored by using a Likert-type scale ranging from 0 to 4. The higher FACT-G score, the better is the patient's quality of life.
The Chinese Medicine preparation is used aimed at the strengthening of the whole body-mind system through the enhancement in resistance and tolerance through a holistic approach. The investigational drug is a product containing Ginseng, Wild Hawthorn, Jujube, Wu Wei Zi, Soybean etc. The preparation is believed to induce immune adjustment. The exact mechanism(s) through which this occurs is unknown. However, preliminary tests on mice revealed promising immunomodulating effects. These Chinese herbs had long been known for their pharmacological effects and/or their nutritional values. The toxicity of these herbs is considered to be low.
Secondary outcome measures included assessment of liver function and renal function.
Schedule of Events
Clinical evaluations included the medical history, assessment for ECOG performance status, laboratory tests and immune function tests, which were presented on Table 1.
Follow-up Evaluation
It was essential to determine the health status of all patients entered into the trial, even those who did not return to the clinic for all follow-up appointments, with telephone calls or questionnaires. The duration of follow-up monitoring was the period of time after the intervention during which the study subjects were scheduled to be observed and evaluated in the follow-up period of 8 weeks (week 28 -36).
Statistical Considerations
Comparability of LOW DOSE and HIGH DOSE groups at baseline were determined by using Student t-test and Chi-square test. For sex, age distributions and ECOG score Chi-square method was used. Student t-test was used for baseline height, weight and blood chemistry parameters. Baseline values for LFT and RFT were defined as the average of values taken at screening and baseline (Day 0). Changes in LFT and RFT were compared between groups and pre-and post-treatment within groups by using the analysis of covariance (ANCOVA) or pair student t-test. Changes will be confirmed by using Wilcoxon rank-sum tests, analysis of covariance with the baseline value as a covariate, and analysis of the percentage change from baseline.
All P values were two-sided and α level of significance was set at 0.05.
Results
Patients
Seventy-two patients were screened and thirty-one were found unsuitable. 41 patients satisfied the inclusion/ exclusion criteria and entered the study. There were 19 drop outs due to the restarting of chemotherapy, gastric pain, metastasis etc (Figure 2) .
Demographic and clinical characteristics for the high dose, and the low dose groups were listed in Table 2 . Baseline demographic and clinical characteristics were compatible between the two groups.
During the study period, all patients were evaluated in the health status and drug compliance. The total drug compliance was 95% in the High dose group, 86% in the Low dose group. The drug compliance in the high dose group was shown better than that of the low dose group (P = 0.029) ( Table 3) .
Quality of Life (QoL)-FACT-G
Forty-one patients completed the FACT-G. The FACT-G total score and subscale score means for the two groups were listed in Table 4 . The scores of High Dose group were higher than LOW Dose group at 3-month and 6-month time point respectively. The differences of PWB, EWB and FACT-G total score between the two groups had reached statistically significant level. As Table 4 shown, there was a significant improvement in PWB, EWB and FACT-G total score after 3-month treatment with the study CM. No significant differences were observed for the FACT-G social/family well-being (SWB) and functional well being (FWB) subscales.
Physical well-being measured by the FACT-G showed a significant improvement in the HIGH dose group compared with the LOW dose group at week 12 and week 24 (p = 0.015 and 0.026 respectively). When compared with the baseline, PWB score of the high dose group was increased 2.12% at the end of treatment (Week 24); however, in the low dose group there was a 2.38% decrease (Table 5, Figure 3) . No significant differences were observed for the FACT-G Social/Family well-being (SWB) between the two groups. When compared with baseline, SWB score of the high dose group was increased 6.39% at the end of treatment (Week 24); however, in the low dose group there was a 2.50% decrease ( Table 6) .
Emotional well-being (EWB) measured by the FACT-G showed a significant improvement for High dose compared with Low dose group at week 12, week 24 and follow-up visit (p = 0.006, 0.009 and 0.019 respectively) When compared with baseline, EWB score of high dose group was increased 16.66% at the end of treatment (Week 24); however, in low dose group there was a 5.59% decrease (Table 7, Figure 4) . No significant differences were observed for the FACT-G Functional well-being (FWB) between the two groups ( Table 8 ). FACT-G Total score was significantly improvement after 3-month treatment (p = 0.012) and 6-month treatment (p = 0.051) in high dose group compared with that of in low dose group (Table 9, Figure 5) .
The liver and renal functions had no significant changes before and after the clinical trial both in the High and the Low dose groups (data not shown).
Discussions
Quality of Life (QOL) assessment in cancer clinical research study has three major functions: 1) Evaluation of the symptom and therapeutic effects for the choice of optimal therapeutic methods; 2) Assessment of the effects of anti-cancer drugs, analgesics and antiemetic drugs; and 3) Evaluation of the long-term survival status of cancer patients after treatment [23] .
The current evaluation system for cancer treatment is still using tumor response and survival as the main index. To completely kill the tumor cells is the aim of modern medicine for cancer treatment. So far the method of cancer treatment is still surgery, radiotherapy, and chemotherapy. There is no breakthrough yet in cancer treatment, it is difficult to completely kill the tumor cells and reach the status of "tumor-free survival". The purpose of eradication of the tumor is very hard to reach; besides it may increase side effects and cause serious complications, increase the patient's suffering or even shorten the patient's survival.
In 1984, Schipper mentioned that effective treatment does not need to have complete regression of tumors, the body's reaction to the treatment is most important [24] . China's oncologist Sun Yan also said that people no longer content to cure the cancer but live a miserable life maimed or with functional disturbance [25] .
The development of medicine should more concern the patient as a whole, rather than just concern the disease. TCM is holistic approach, and its overall effect should be evaluated comprehensively. Quality of life used to evaluate TCM efficacy is quite appropriate. The efficacy of Chinese medicine in cancer therapy is different from western medicine that is established in directly killing the tumor cells. Clinically patients' symptom relief and physical improvement seem more important. Through stabilizing the tumor and relieving symptoms, patients can have long-term survival with the tumor and avoid deterioration of quality of life. The main feature of Chinese medicine is not directly making the tumor shrink, but to improve patient physical and symptoms, the patients' survival may be prolonged. It is quite different from modern medical therapy, in which the tumor reduced in the short term, but the physical and quality of life decreased. Previous studies have confirmed that individuals who have lower baseline HRQOL scores have shorter survival [26] . Therefore, an important therapeutic goal for cancer patients with poor prognosis, to improve health-related quality of life (HRQOL) is a challenge for their health care providers. The Functional Assessment of Cancer Therapy-General (FACT-G) is used to assess HRQOL. In the approval of oncology drugs, the United States (US) Food and Drug Administration (FDA) and Dose-Finding Clinical Trial on Lung Cancer Patients European Agency for the Evaluation of Medicinal Products consider HRQOL an important end-point [27] .
Traditional Chinese Medicine (TCM) has a long history but its efficacy is not well-documented. Evidence of efficacy has to come from clinical trials. The design and conduction of clinical trials of TCM should follow the rigorous requirements of evidence-based medicine. Not many high quality controlled trials of traditional Chinese medicine have been done [28] . The common methodology of random selection, blinding and placebo control, followed by statistical analysis, should be followed when conducting TCM clinical trial [29] . Randomized controlled clinical trials have become the gold standard for evaluating the efficacy of a drug for disease treatment including herbal products. A well-designed and conducted clinical trial is very important for obtaining a reliable data to support efficacy and safety.
For most advanced cancer patients, completely eliminating the cancer cell is not the main therapeutic purpose. The study found that patient with advanced lung cancer treated with Chinese medicine the quality of life was significantly improved. The difference in FACT-G total score between the high dose and the low dose groups at 3-month and 6-month after treatment were statistically significant (p = 0.012 and 0.051 respectively). In subscale scores, PWB and EWB scores were also significantly improved after treatment. We believe that the study herbal medicine could be beneficial to lung cancer patients.
Drug compliance may be considered as a specific outcome measure in clinical trials. This study shows that the compliance of the high dose group was significantly higher than the low dose group, which indirectly indicated the proper dosage of study medicine may improve the quality of life of patients with lung cancer help through keeping the confidence of drug taking. Claims of enhanced compliance could be supported by evidence of clinical benefit [30] . In this study, the clinical benefit in the high dose group was supported by its higher compliance.
Conclusions
Efficacy of Traditional Chinese Medicine (TCM) can be put on well-designed randomized controlled clinical trials (RCT). Conventional outcome criteria may not be applicable. Holistic approach using quality of life to evaluate the efficacy of TCM is an important compromise. The study demonstrated that quality of life of patients with lung cancer was significantly improved.
